Observations on Cysteic Acid Decarboxylase By H. BLASCHKO, The Unit of Animal'Phy8iology, Cambridge, and the Department of Pharmacology, Oxford (Received 30 October 1944) Evidence has been given (Blaschko, 1942) of the occurrence in the liver of some mammals (e.g. the dog and the rat) of an-enzyme which decarboxylates 1-cysteic acid. It was shown that prolonged dialysis led to the inactivation ofthe extracts. Since extracts inactivated in this way could not be reactivated by adding a boiled extract, it seemed possible that the dialysis had removed a water-soluble factor. The enzymic activity of livers from aneurin-deficient rats was therefore studied. These experiments are described below. Medes & Floyd (1942) have reported experiments according to which a cysteic acid decarboxylase occurs in the rat's kidney. They determined the amino nitrogen and the amino-acid carboxyl groups and found a decrease in the latter and no change in the former on incubation of rat's kidney brei with cysteic acid under anaerobic conditions. Using the manometric technique, the enzyme was not found in the kidney of the dog, the cat or man (Blaschko, 1942) , and it seemed therefore of interest to examine the enzymic activity of rat's kidney, using the manometric technique.
I-Cysteic acid is the only known substrate of the enzyme. In what follows, experiments with homocysteic acid are described from which it can be seen that this substance, although not a substrate, has some affinity to the enzyme.
MATERIALS AND METHODS
The preparation of the liver extracts and the plan of the manometric experiments have been previously described (Blaschko, 1942 
RESULTS
Effect of diet on enzymic activity. WVhen the liver extract from aneurin-deficient rats was compared with extracts from litter-mates kept on a normal diet, it was found that the liver of the deficient animal gave a preparation of greatly reduced decarboxylase activity. A typical experiment is shown in Fig. 1 . The low activity of the extracts was not due to the absence of either aneurin or cocarboxylase. This was shown in an experiment in which liver extracts were prepared from two deficient animals; the extracts were pooled and the enzymic activity was tested: (a) without any addition, (b) after adding aneurin to make an initial concentration of 50,ug./ ml., (c) after adding cocarboxylase to make an initial concentration of 50,ug./ml. It was found that in all three cases the enzymic activity was the same.
The dietary lack of aneurin was only indirectly responsible for the low decarboxylase activity of the extracts. This was shown in experiments in which the total food intake of the animals was restricted. Of two rats one was given a diet deficient in aneurin; the amount of food taken was measured each day and on the following day a second rat received the same amount of food plus a daily dose of 12,ug. of aneurin. This procedure is similar to that used by Table 1 B the amount of liver extract used was always 1-6 ml.; in the experiments of Table 1 A the amounts of extract available were somewhat smaller and the total volume of fluid in the main manometer flask was brought up to 1-6;ml. by adding M/15 sodium phosphate buffer of pH 7-4. In a control experiment it was established that the dilutioni of the extracts did not modify the enzyrnic activity.
In the one experiment in which a difference between blank and experimental flask was found, extract corresponding to 1600 mg. of fresh weight of kidney formed 51l. C02 in 35 min. If this figure lies outside the range of experimental error, which seems doubtful, it would correspond to a 'cysteic acid quotient' of 0-006. This is one-twentieth of the average activity previously reportQd for rat's liver. The data cannot be compared with those of Medes & Floyd (1942) , as their paper contains no information as to the amounts of tissue used, but it seems likely that the enzyme responsible for the (Blaschko, 1942 ) the enzymic activity was expressed as the 'cysteic acid quotient', i.e. as the ,ul. C02 formed/mg. fresh tissue/hr. The average figure for this quotient in the normal controls is 0-15, for the aneurin-deficient animals it is 0-083, and for the partially starved animals it is 0-046. The figures for the animals with restricted food supply are lower than those of the aneurindeficient animals, but in some of the preliminary experiments the activity of extracts from deficient animals was equally low. _ Enzymic activity of the normal rat's kidney. Extracts ofnormal kidney, unlike liver, when incubated with l-cysteic acid did not show a measurable formation of C02 in excess of the C02 formed in the blanks. loss in carboxyl groups was not present in our extracts.
Experiments with dl-homocy8teic acid. Homocysteic acid, used in a concentration of 2 x 10-3M, did not give rise to any formation of C02; it was tested with extracts of both dog's and rat's liver. But it seems that the homocysteic acid has an affinity to the enzyme: if it was added to an extract of dog's liver together with an equimolecular concentration of l-cysteic acid, it reduced the rate of decarboxylation of the latter substance almost to one-half. This is shown in the following experiment:
Total volume: 2-0 ml.; 0-8 ml. dog liver extract. 38°; N2 Initial concentration of: I-Cysteic acid 78 H. BLASCHKO I945 DISCUSSION The evidence given above makes it unlikely that the low enzymic activity of the extracts from aneurin-deficient animals is explained by a coenzyme-like role of aneurin or cocarboxylase. It appears more probable that the lack of the vitamin exerts its effect indirectly, by reducing the food intake of the animals. This interpretation is similar to that given by Lu & Needham (1941) of their observations on the reduction of the adenylic deaminase activity in the breast muscle of aneurindeficient pigeons. These observations are not without a more general interest for the understanding of metabolic changes during starvation: it is well known that the reduction of the weight and composition of different organs in starvation is not uniform and it seems as if there is also a sequence in the loss of activity of different enzymic systems. A general survey of the order in which different enzymes of importance for metabolism are reduced in activity during starvation has never been made.
The difference between our own results on the rat's kidney and those of Medes & Floyd (1942) has not been fully investigated. In the manometric experiment no reliable proof of the existence of a cysteic acid decarboxylase in the kidney was obtained, but it is possible that the difference in the methods employed may be responsible for our negative results. SUMMARY 1. Extracts from the liver of rats deficient in aneurin showed marked decrease of cysteic acid decarboxylase activity. No increase in activity occurred after adding aneurin or cocarboxylase in vitro.
2. Feeding experiments suggest that the reduction of'enzymic activity is due to restricted food intake and that -the connexion with the aneurin deficiency is an indirect one.
3. No certain evidence of the presence of l-cysteic acid decarboxylase in extracts of rat's kidney has been obtained.
4. dl-Homocysteic acid was not decarboxylated by enzyme preparations from the dog or the rat, but it reduced the rate of decarboxylation of 1-cysteic acid.
This work was begun with the help of a grant from the Agricultural Research Council and was completed with a grant from the Committee of the Nuffield Scheme for Advancement in Medicine in Oxford.
Addendum added in proof 19 April 1945 Experiments (in collaboration with Dr Ruth Duthie) on enzyme preparations from dog's liver have recently shown that (a) removal of a precipitate formed at pH 4*5 does not lead to impairment of the enzymic activity, and (b) active acetone-dried preparations of the enzyme can be obtained.
